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Ryuso Tanaka*: Chromosome numbers of some species of 
Orchidaceae from Japan and its neighbouring areas 




The Orchidaceae is one of the largest family of higher plants with more 
than 15,000 species distributed almost all over both hemispheres. In Japan 
there are about 60 genera including about 160 species in this family. The 
Japanese species have been cytologically studied by Miduno 1937-1963, Mutsuura 
and Nakahira 1958-1960, Ito and Mutsuura 1958-1959, and others. In connec¬ 
tion with studies of the cytotaxonomy of Japanese species, the present author 
had opportunities to obtain rare species form the neighbouring areas of Japan. 
Present paper deals with the results of chromosome count on the 111 species of 
49 genera from Japan and its neighbouring areas. 

Chromosomes were counted in the root tip ceils. The root tips were pre¬ 
treated in 0.002 mol 8 oxyquinoline for 4 h at 20°C, and were fixed in 45^ 
acetic acid for 10 min at 10°C. They were hydrolysed in a mixture of 1 N 
HC1 and 45^ acetic acid (1:1) for 20 sec at 60°C, and were stained in \% 
aceto-orcein. 

The results of chromosome count were shown in Table. Tribes in the 
table were merely listed following the system of classification proposed by Dres¬ 
sier and Dodson (1960). Aneuploidal variation in chromosome number was found 
among related species or genera. A higher variation was found in Goodyera 
and its allied genera Zeuxine , Hetaeria , Haemalia , Anoectochilus , Pristiglottis 
and Vexillabium, and in CaJanthe and its allied genera Bletia , Eulophia , Oreor - 
ckis, Cremastra , Acanthephippium , Phaius , Spathoglottis, Pleione and Painia . 
In some genus alliances ( Goodyera , Bletilla , Calanthe , Eria-Bulbophyllum and 
so on) lower chromosome number was found in the species occurred in geogra¬ 
phically northern localities in comparison with the species occurred in southern 
localities, A reduction of chromosome number might have played an important 
role in the speciation of northern species. Details of the variation in chromo¬ 
some number will be discussed in the near future in connection with the 
karyotypes. 
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Figs. 1-4. Somatic chromosomes of four species of Orchidaceae. 1. Hetaeria xenantha i 
2n = 20, the lowest chromosome number in Goodyera alliance. 2. Eulophia gusukumai , 2n = 

56, one of the species with higher chromosome number in Japanese species. 3. Cymbidium 
nagi-folium, 2n=38, a new chromosome number in Cymbidium. 4. Taeniophyllum aphyllmn, 

2n = 38, one of the species with the smallest chromosomes in Orchidaceae. X 1,200. 
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LV4! & Europhia 2n = 56, 

Oreorchis 2n = 50, Cremastra 211 = 48, 50, Acanthephippium 2n = 48, Phaius 2n = 
44, 50, Spathoglottis 2n=40, Calanthe 2n = 38, 40, 44, 58, Pleione 2n=40, Tainia 
2n=36+Bs t 0 T, Kn? 

(M- Goodyera , Bletilla , 

Calanthe , Eria, Bulbophyllum^(O £ fib 
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Table Results of chromosome count (2n) in 111 species of Orchidaceae 
from Japan and its neighbouring areas. 


CYPRIPEDIEAE 


Collector 

2n 

2n Literature 

Cypripedium japonicum 

Mt. Kajigamori, 
Kochi 

A. T * 

20 

20**(21)*** 

Paphiopedilum insigne 



26 

28 (5) 

26 (2,11) 

P. insigne var. sanderae 



26 

26 (2,3,11) 

P. callosum 

Thailand 

H. Ka. 

32 

32 (2,3,11) 

NEOTTIEAE 





Microtis parviflora 

Isl. Yaku 

T. S. 

44 


Epipactis thunbergii 

V 

Doi, Ehime 

P. A. 

40 

40 (12,13,19,2 


Isl. Shimokama- 
gari, Hiroshima 

P. A. 

40 



Itsukaichi, 

P. A. 

40 



Hiroshima 




Listera makinoana 

7 # 7 Z s' 7 > 

Isl. Yaku 

Y. Ts. 

38 


Spiranthes sinensis 

Sarobetsu 

Hakodate 

N. Y. 

M. Kr. 

30 

30 

30 (14,21,22) 

26,30 (28) 

24 (25) 


Ozegahara 

N. Y. 

30 



Anjyo, Aichi 

P. A. 

30 



Hatsukaichi, 

Hiroshima 

P. A. 

30 



Sukumo, Kochi 

T. Ai. 

30 



Sechibaru, 

Nagasaki 

P. A. 

30 



Isl. Yaku 

T. S. 

30 


Sp. cernua 

North America 

S. Kk. 

30 

30 (26) 

Zeuxine strateumatica 

Sasebo 

S. Kt. 

42 


Hetaeria xenantha 

Isl. Yaku 

Y. T. 

20 


Het. yakushimensis 

Z 'S-y7ti y 3L7,y v 

Isl. Yaku 

Y. T. 

42 



// 

S. Tg. 

42 


Haemalia discolor 
var. dowsoniana 

Malay 

H. Y. 

44 
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Anoectochilus tetsuoi 

Isl. Ishigaki 

T. Am. 

40 



'>7 t y 7 y 






Pristiglottis tashiroi 

Isl, Okinawa 

T. S. 

26 



7 y 

Vexillabium yakushimense 

Isl. Yaku 

Y. Ts. 

26 



Y*yy 

y 






tf 

P. A. 

26 



Vex. nakaianum 

Hida, Gifu 

K. S. 

26 



V y 7 y 

Vex. fissum 

Isl. Miyake 

K. S. 

40 



tvy7y 






Goodyera yaeyamae 

Isl. Ishigaki 

T. S. 

44 



t/i 3 vis y y 

Go. procera 

Isl. Am ami 

M. N. 

42 

42 

(14) 

A y % y v V 

Isl. Okinawa 

T. Am. 

42 




tf 

T. S. 

42 



Go. matsumurana 

Isl. Amami 

M. N, 

28 

28 (14) 

il -zf / 7 y 

Isl. Amami 

I. I. 

28 




Isl. Ishigaki 

T. Am. 

28 



Go. hachijoensis 

Isl. Amami 

I. I. 

28 

28 (14) 

s'Y y 3 V y x.y .7 y 

Go. hachijoensis 

Isl. Yaku 

Y. Ts. 

28 



var. leuconeura 
'>7^f f 7aX7 V 

it 

T. S. 

28 



Go. hachijoensis 

Isl. Yaku 

Y. Ts. 

28 



var. yakushimensis 

Y 7 x.77 y 

n 

T. S. 

28 



Go. pendula 

Mt. Koya 

T. S. 

30 

28 

(23) 

v u y zl 7.7 y 






Go. repens 

Mt. Fuji 

T. Y. 

32 

30 

(10,22,27) 

t 7 i 7 7 

a 

n 

32 

28 } 

32 (15) 


a 

K. S. 

32 



Go. ogatai 

Isl. Yaku 

Y. Ts. 

22 



y^y y.7 y 

tt 

P. A. 

22 




Isl. Okinawa 

T. S. 

22 



Go. velutina 

Kuroson, Kochi 

T. S. 

28 

28 

(14,19) 

y jx x 7 y 






Go. schlechtendaliana 

Keta, Shizuoka 

P. A. 

30 

30 

(21,29) 


i '/7 
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Isl. Miyajima 

P. A. 

30 




Isl. Yaku 

Y. Ts. 

30 



Go . maximowicziana 

Sounkyo, Hokkaido 

K. H. 

28 

42 (14) 

7 7 7 J > a X 7 V 

Mt. Nokogiri, 

K. S. 

28 

56 

(19,22) 


Chiba 






Mt. Azuma, 

S. Ts. 

28 




Hiroshima 






Mt. Tenguishi, 

P. A. 

28 




Hiroshima 






Isl. Mikura 

I. I. 

56 




Mikkabi, Shizuoka 

T. S. 

56 




Yabakei, Oita 

n 

56 




Isl. Amami 

I. I. 

56 



Go. macrantha 

DaishOj Kochi 

T. S. 

30 

30 (14,22) 







Go. boninensis 

Isl. Mikura 

I. I. 

28 



7 Jf 7 V 7 > ZL 7 7 V 






ORGHIDIEAE 






Uabenaria radiata 

Takaku, Tochigi 

P. A. 

32 

32 

(14,19,21,18) 


Sakurai, Ehime 

P. A. 

32 



Orchis grciminifolia 

Mt. Hakkorei, 

S. Kk. 

42 



77b 77 > 

Shizuoka 






Mt. Horaiji 

K. H. 

42 




Sandankyo 

P. A. 

42 



Amitostigma gracile 

Isl. Okuno, 

S. .1 

42 



£77 y 

Hiroshima 






Yuki, Hiroshima 

T. S. 

42 



Am. keiskei 

Mt. Tate, 

P. A. 

42 

42 

(21) 

4 77 Y U 

Toyama 




Am. lepidum 

Isl. Amami 

M. N. 

44 



77777YV 
Gymnadenia cuculata 

Mt. Fuji 

T. Y. 

42 



l ?£ ] ) 






Platanthera metabifolia 

Mt. Daisetsu 

K. H. 

42 

21 

(24) 

x /f* k y 

iY. mandarinorum 

Isl. Shimokama- 

P. A. 

42 



var. brachycentron 

gari, Hiroshima 





PL minor 

Keta, Shizuoka 

P. A. 

42 

42 (21) 

7 7'<J b >7177 

Sandankyo 

P. A. 

42 
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Matsuyama 

P. A. 

42 


PL tipuloides 
var. nipponica 
nAJ h y j$'J rj 

Fuchu, Hiroshima 

P. A. 

42 

42 (23) 

Sakuraij Ehime 

P. A. 

42 


PI. hologlottis 

Ozegahara 

K. H. 

42 

42 (15) 

i xt k »; 

Stenoglottis longifolia 

South Africa 

M. Km. 

36 


EPIDENDREAE 

Pogonia minor 

Shirakawa, 

P. A. 

18 

mixoploid 

tv KV7 

Fukushima 



18-21 (16) 


Mt. Togo, 

T. S. 

18 

18 (22) 


Hiroshima 




Hoi, Ehime 

P. A. 

18 



Kugino, 

S. I. 

18 



Kumamoto 





Isl. Yaku 

T. S. 

18 


Pop - , japonica 

Sarobetsu, 

N. Y. 

20 

mixoploid 


Hokkaido 



19-23 (16,17) 


Ozegahara 

N. Y. 

20 

24 (22) 


Mobara, Chiba 

K. S. 

20 



Mt. Noro, 
Hiroshima 

P. A. 

20 



Doi, Ehime 

P. A. 

20 


Oberonia japonica 

Sandankyo 

P. A. 

30 


W y 7 7 y 

Kurume 

S. K. 

30 


Ephippianthus schmidtii 


K. H. 

36 

40 (23) 

y 





Microstylis iriomotensis 

Isl, Iriomote 

T. S. 

44 


Malaxis paludosa 

Sarobetsu, 

K. H. 

28 


*?^y y 

Hokkaido 




Liparis plicata 

Isl. Yaku 

Y. Ts. 

38 

42 (23) 

j-*r A 7 y 

Isl. Amami 

M. N. 

38 


hip. taiwaniana 

Formosa 

P. A. 

38 


Lip , formosana 

Isl. Tanegashima 

P. A. 

42 


^7X7 y 

Isl, Yaku 

P. A. 

42 



Isl. Amami 

K. Ne. 

42 



Mt. Nago, 

T. A. 

42 



Ryuku 




Lip. nervosa 

Isl. Shimokama- 

P. A. 

42 

42 (15,19,21) 

y ? y y 

gari Hiroshima 




7 
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Hatsukaichi, 

P. A. 

42 




Hiroshima 






Matsuyama 

P. A. 

42 



Lip. kumokiri 

Mt. Hakkorei, 

S. Kk. 

30 

30 

(14,21) 

') yy 

Shizuoka 





Mt. Kunimi, 

s. J. 

30 




Nagasaki 




Lip. krameri 

Keta, Shizuoka 

P. A. 

30 

30 

(14,19,21) 

y'iSy y 

Numata, 

P. A. 

30 




Hiroshima 






Isl. Shodo 

K. H. 

30 



Lip. japonica 

Mt. Fuji 

T. Y. 

30 



4 ? 4 y Li x x a */. y y 

Lip. makinoana 

// 

T. Y. 

30 

30 

(14,19,21) 


Mt. Ibuki 

P. A. 

30 



Eleorchis japonica 

Sarobetsu 

N. Y. 

40 

40 

(14,21) 

tV7> 

Oze 

N. Y. 

40 



Arundina sinensis 

Isl. Iriomote 

K. S. 

40 



L 1 ) -Yy y 

// 

T. Am. 

40 



Bletilla formosana 

Formosa 

K. S. 

36 

36 

(14) 

my'/ 






Bl. striata 

Hatsukaichi, 

K. N. 

32 

32 

(14,15,21) 

yyy 

Hiroshima 





Tanono, Kochi 

P. A. 

32 



Bletia verecunda 

Mexico 

K. S. 

60 



Eulophia gusukumai 

Isl. Kume 

T. S. 

56 



Oreorchis patens 

Mt. Yatsugadake 

K. S. 

50 

48 

(22,25) 

yy-1 yy 

Sandankyo 

H. Ki. 

50 



Cremastra unguiculata 

Mt. Aoba, Kyoto 

K. S. 

50 

48 

(22) 

b y~ yy y 

Cr. variabilis 

Mt. Nokogiri, 

K. S. 

48 

48 

(21,24) 

y- i ^ d y y 

Chiba 





Iwakuni 

P. A. 

48 

46 

(28) 


Mt. Kurokami 

M. K. 

48 




Mt. Kokuzo, 

// 

48 




Nagasaki 





Acanthephippium pictum 

Mt. Nago, 

T. Am. 

48 



x'/i/ d- y B-y %yy 

Ryukyu 





Bhajus' grandifolius 

Isl. Amami 

M. N. 

50 




fj f’ 3 y y y 
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Kunigami, 

T. S. 

50 



Ryukyu 

Mt. Nago, 

T. Am. 

50 



Ryukyu 

Chiengmai, 

H. Ka. 

50 



Thailand 




Pha. minor 

Isl. Yaku 

T. M. 

44 

42 (21) 


// 

Y. Ts. 

44 


Pha. minor 

Isl. Yaku 

T. M. 

44 


f. punctatus 

# S' *r j 7 v 

// 

Y. U. 

44 



// 

Y. Ts. 

44 


Spathoglottis plicata 

Isl. Ishigaki 

T. Am. 

40 


Calanthe venusta 

Isl. Yaku 

K. S. 

40 

40 (7,8,21) 

t y 

/t 

Y. Ts. 

40 



Mt. Yonaha, 

T. Am. 

40 



Ryukyu 




Cal. nipponica 

Mt. Hayachine 

P. A. 

38 

40 (8,21) 

y J 7'/ 

Mt. Yatsugadake 

K. S. 

38 


Cal. discolor 

Yokohama 

K. S. 

40 

40 (7,8,15,18,21) 

x 

Otake, Hiroshima 

P. A. 

40 



Mt. Tara, Saga 

M. Km. 

40 



Izumi, Kagoshima 

n 

40 



Isl. Tanegashima 

// 

40 


CW. discolor 

Mt. Katsuu, 

T. Am. 

40 


var. kanashiroi 

9* *T x 

Ryukyu 




Cal. striata 

Sechibaru, 

s. J. 

40 

40 (7,8,21) 

x 

Nagasaki 



Yoshii, Nagasaki 

J. M. 

40 



Mt. Kokuzo, 

M. Km. 

40 



Nagasaki 

Nankan, 

// 

40 



Kumamoto 




Cal. striata f. sieboldi 

Shirahama, 

I. I. 

40 

40 (7,8,15,21) 


Wakayama 

Sechibaru, 

s. J. 

40 



Nagasaki 




Yoshii, Nagasaki 

J. M. 

40 



Nankan, 

M. Km. 

40 



Kumamoto 


9 
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Mt. Shibi 

it 

40 

Cal. aristurifera 

Izumi, Kagoshima 

M. Km. 

40 40 (7,8,15,21) 

* r; ’>71^ 


Kagoshima 

K. S. 

40 

Cal. schlechteri 

Ghubu Dist. 

K. S. 

40 44 (8,19,21) 

* yi tr* 

CaZ. reflexa 
j-y X-C ^ 

Mt. Nokogiri, 
Chiba 

K. S. 

40 40 (15) 

42 (7,8,19,21) 


Sandankyo 

P. A. 

40 


Mt. Takanawa, 
Ehime 

M. Ko. 

40 


Mt. Shibi 

M. Km. 

40 

Ca/. tricarinata 
)\> / yj i 

Mt. Amagi 

K. S. 

40 40, 60 (7,8,19, 
21 ) 


Sandankyo 

H. Ki. 

40 

CaZ. furcata 

III. Yaku 

K. S. 

40 40 (7,8,15,21) 

7;b7 > 


if 

T. S. 

40 


IsL Amami 

K. Ne. 

40 


Isl. Tokunoshima 

it 

40 


Mt. Yonaha, 
Ryukyu 

T. Am. 

40 

CaZ. longicalcarata 

Mt. Yonaha 

T. Am. 

40 


Cal. japonica 
H D a/^77> 

Tashiro, 

Kagoshima 

M. Km. 

40 40 (7,8,21) 

CaZ. fauriei 

Hekka, Kagoshima 

M. Km. 

40 


C^Z. Unkiiiensis 

Isl. Amami 

M. N. 

40 

') fc'A 


it 

I. I. 

40 


tt 

K. Ne. 

40 


Mt. Yonaha, 
Ryuky 

T. Am. 

40 

Cal. rubens 

Chiengmai, 

Thailand 

H. Ka. 

44 

Cal. sp. 

Prachinburi, 

Thailand 

H. Ka. 

58 

Pleio?ie formosana 

Formosa 

S. Tg. 

40 40 (15) 

f 4') V\* V? 

Tainia laxiflora 

Isl. Yaku 

Y. Ts. 36+1B (1 clone) 36 (15) 

£ J b <tr y 7 y 


K. H. 36+2B (2 clones) 

K. S. 36 + 3B (1 clone) 


36-1-4B (1 clone) 
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Mt. Yonaha, T. Am. 36-f 2B (1 clone) 



Ryukyu 

36 + 3B (1 clone) 
36+4B (1 clone) 


Kunigami, 

T. S. 36+1B 

(1 clone) 


Ryukyu 



Dendrobium moniliforme 

Shuho, 

Yamaguchi 

I. O. 

38 

38 (6,15,21) 

z ? 




Sandankyo 

P. A. 

38 



Mt. Yonaha, 

T. Am. 

38 



Ryukyu 




D. tosaense 

Isl. Yaku 

K. H. 

38 

40 (22) 


ft 

Y. Ts. 

38 


D. kwashotense 

Isl. Kwasho, 

T. Am. 

38 



Formosa 




Eria nudicaulis 

Formosa 

T. Am. 

40 


Er. arisanensis 

Formosa 

I. I. 

40 


t l ) ^-y^-^-yy 

Er . reptans 

Isl. Yaku 

K. H. 

38 

40 (21) 

t'V-y y 

it 

P. A. 

38 


Er. yakushimensis 

Isl. Yaku 

P. A. 

36 


t^^^y y 

Isl. Amami 

M. N. 

36 



ft 

M. Km. 

36 


Er. comeri 

Mt. KatsuUj 

T. Am. 

36 


y 

Ryukyu 




Er. luchuensis 

Isl. Iriomote 

T. Am. 

36 


Bulbophyllitm japonicum 

Isl. Yaku 

P. A. 

40 

40 (23) 


if 

K. H. 

40 


Bid. inconspicuum 

Mt. Amagi 

K. S. 

38 


^%yy 

Kaita, Hiroshima 
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On ^ ^ =f JI |COC\T (illlllf W Takasi YAMAZAKI: Notes on 

Justicia in Formosa 

v ^ Rungia parviflora Nees t 

R . parviflora t L, Strobilanthes ( J \£ 

IS) 

1C L & H- Ml £ k & W b 4 £> fa £ jgH OCh lift 

lELX&g?cV> $ 0 C % S 0 

(1954) icii&o 4 t W&5$tM&<o : itbfi~cv*z> 0 
Justicia gendarussa Burm. f. 

J. hayatai Yamamoto (var. ciliata Yamamoto, var. decumbens Yamamoto) 

J. procumbens L. (var. hirsuta Yamamoto, var. linearifolia Yamamoto, var. 
riukiuensis Yamamoto) 

J. quadrifaria Wall. 

C<V5'b J* hayatai 4fc0 3tlii§, LT 

o 

J. gendarussa tl, t g l£LX XV* Z> C, 

J. hayatai V * J 

IKBft, SS|^ , IC£<M 

./• diffusa Willd. icfi> 0 J; 0 -f 0 


— 13 — 



